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Description 
[UNDER BUMP METALLURGIC LAYER] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92121599, filed on August 07, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to an under bump metallur- 
gic (UBM) layer, and more particularly to an improved 
structure of a UBM layer with less electromigration loss. 

[0004] Description of the Related Art 

[0005] For semiconductor industry, the manufacturing of inte- 
grated circuits comprises three main stages: fabrication of 
wafers, fabrication of integrated circuits and package of 
the integrated circuits. Dies are obtained by sawing wafers 
on which circuits are designed and manufactured. The 
dies connect external circuits via bonding pads thereon. 
The dies then are packaged so that the dies are protected 



from the influences of moisture, heat and noises. For the 
dies with packages, the package of the die acts as the 
medium for electrically connecting external circuits, such 
as printed circuit board (PCB) or other package substrate 
boards. Accordingly, the package of the dies and the inte- 
grated circuits is completed. 

[0006] | n order to connect the dies and the package substrate, 
wires and/or conductive bumps are often applied. In the 
Flip Chip Interconnect Technology (FCIT), an array of con- 
ductive bumps is formed on the boding pads of the dies. 
Then the dies are flipped so as to connect the conductive 
bumps to the contacts of the package substrate. Accord- 
ingly, the dies are electrically connected to the package 
substrate via the conductive bumps, and electrically con- 
nected to the external circuits via the internal circuits and 
the contacts of the package substrate. 

[0007] FIG. 1 is a schematic cross sectional view of the structure 
of a prior art UBM layer. The passivation layer 104 is 
formed on the active surface 102 of the chip 100. The 
passivation layer 104 covers the active surface 102 of the 
chip 100. An opening 106 is formed in the passivation 
layer 104 and exposes the top surface 112 of the bonding 
pad 110, serving as a contact window for subsequent 



bumping process. The UBM layer 120 and a conductive 
bump are formed on the bonding pad 110 by the bump- 
ing process. The UBM layer 120 is formed between the top 
surface 112 of the bonding pad 110 and the conductive 
bump 130 for enhancing the adhesion between the bond- 
ing pad 110 and the conductive bump 130. The material 
of the conductive bump 130 can be a solder material such 
as Sn-Pb. The spherical bump can be formed by a reflow 
process. 

[0008] it j S noted that the UBM layer is formed substantially con- 
formally to the structure of the opening 106, covering the 
top surface 112 of the bonding pad 110 and the surface 
surrounding the opening 106. During operation of the 
chip 100, large currents flow through the UBM layer 120, 
resulting in high current density at the region 108 close to 
the transmission line 114. Due to current crowding in the 
region 108 of the UBM layer 120, metal atoms diffuse 
along the electron flowing direction at the lattice bound- 
ary of this region 108. This phenomenon is called electro- 
migration. Electromigration causes losses of metal atoms 
of the UBM layer 120. This electromigration phenomenon 
is more serious at the portion which is close to the trans- 
mission line 114 than the other portion which is away 



from the transmission line 114, which reduces the life 

time of the chip 100. 
Summary of Invention 



[0009] Accordingly, the present invention is directed to an im- 
proved structure of an under bump metallurgic (UBM) 
layer. By increasing the thickness of the UBM layer which 
is close to the transmission line, the chip with such UBM 
layer becomes more reliable. 

[0010] | n order to achieve the object described above, the 

present invention discloses a UBM layer which is adapted 
for a chip. The chip comprises at least a bonding pad and 
a transmission line coupled thereto. By increasing the 
thickness of the UBM layer which is close to the transmis- 
sion line, losses of the UBM layer resulting from electro- 
migration can be compensated by the increased thickness 
of the UBM layer. The life time of the chip is, therefore, 
enhanced. 

[001 1] According to one embodiment of the present invention, 
the UBM layer comprises a plurality of metal layers and at 
least one liner layer. The liner layer is disposed among the 
metal layers and close to an end of the transmission line 
coupled to the bonding pad. In addition, the UBM layer 
may comprise a plurality of metal layers of which portions 



close to the transmission line are thicker than the other 
portions that are away from the transmission line. 
[0012] The above and other features of the present invention will 
be better understood from the following detailed descrip- 
tion of the preferred embodiments of the invention that is 

provided in connection with the accompanying drawings. 
Brief Description of Drawings 

[0013] FIG. 1 is a schematic cross sectional view of the structure 
of a prior art UBM layer. 

[0014] FIG. 2 is a schematic cross sectional view of the structure 
of an under bump metal (UBM) layer according to one em- 
bodiment of the present invention. 
Detailed Description 

[0015] FIG. 2 is a schematic cross sectional view of the structure 
of an under bump metal (UBM) layer according to one em- 
bodiment of the present invention. In this embodiment, 
the UBM layer 220 comprises, for example, a first metal 
layer 222, a liner layer 224, a second metal layer 226 and 
a third metal layer 228. The liner layer 224 is disposed 
among any two adjacent metal layers. For example, the 
liner layer 224 can be disposed between the first metal 
layer 222 and the second metal layer 226, or between the 



second metal layer 226 and the third metal layer 228. The 
metal layers 222, 226 and 228 may function as an adhe- 
sive layer, a barrier layer and a wetting layer, respectively. 
The metal layers can be formed by sequential deposition. 
A passivation layer 204 is formed on the active surface 
202 of the chip 200. The material of the passivation layer 
204 can be an organic passivation material or an inor- 
ganic passivation material by a deposition process, for 
example. The passivation layer 204 covers the active sur- 
face 202 of the chip 200. The passivation layer 204 pro- 
tects the transmission line 214 of the chip 200. One end 
of the transmission line 214 is coupled to the bonding 
pad 210. An opening 206 is formed in the passivation 
layer 204 and exposes the top surface 212 of the bonding 
pad 210, serving as a contact window for the subsequent 
bumping process. 
[0016] Referring to FIG. 2, the first metal layer 222 is formed 

substantially conformally to the profile of the opening 206 
and covering the top surface 212 of the bonding pad 210 
and a portion of the surface of the passivation layer sur- 
rounding the opening 206. According to this embodiment 
the liner layer 224 is formed between the first and second 
metal layers 222, 226 and is disposed on a portion of the 



top surface of the first metal layer 222 which is close to 
the transmission line 214. The second metal layer 226 
covers the other portion of the top surface of the first 
metal layer 222 which is away from the transmission line 
2 14. For the region of the UBM layer 220 which is close to 
the transmission line 214, the liner layer 224 increases 
the total thickness of the region. By increasing the thick- 
ness of the UBM layer 220 in the particular region which is 
close to the transmission line 214, losses of the UBM layer 
220 resulting from electromigration can be compensated. 
The life time of the chip 200 is, therefore, enhanced. 
[0017] | n this embodiment, the material of the first metal layer 
222 can be Al, Ti, W or an alloy thereof, for example. The 
liner layer 224 can be made of or include the same mate- 
rial as that of the first metal layer 222 for increasing the 
thickness of the first metal layer 222 at the region which 
is close to the transmission line 214. The material of the 
second metal layer 226 can be Cr, Ni or an alloy thereof, 
for example. According to another embodiment, the liner 
layer 224 can be made of or include the same material as 
that of the second metal layer 226. The liner layer 224 in- 
creases the thickness of the second metal layer 226 at the 
region which is close to the transmission line 214. The 



disposition of the liner layer 224 can be arranged to in- 
crease the thickness of the first metal layer 222, the sec- 
ond metal layer 226, or the both. Accordingly, the portion 
of the UBM layer 220 close to the transmission line 214 is 
thicker than the other portion of the UBM layer 220 that is 
far away from the transmission line 214. By increasing the 
thickness of the UBM layer 220 at the region which is 
close to the transmission line 214, losses of the UBM layer 
220 due to electromigration occurring on the UBM layer 
220 can be compensated. The life time of the chip 200 is, 
therefore, enhanced. 
[0018] | n addition, the third metal layer can be, for example, a 
wetting layer which comprises material such as Ni, Au, Cu 
or an alloy thereof. The third metal layer 228 is formed 
over the second metal layer 226. The conductive bump 
230 adheres to the third metal layer 228 and electrically 
connects to the bonding pad 210, as a conductive struc- 
ture of the chip 200 for external connection. The liner 
layer 224 is not limited to a single layer. One or more liner 
layers may be disposed within the UBM layer 220, For ex- 
ample, the liner layer may be disposed between the sec- 
ond metal layer 226 and the third metal layer 228, on the 
third metal layer 228, or under the first metal layer 222. 



As long as the liner layer or liner layers enhance the thick- 
ness of the UBM layer at the region which is close to the 
transmission line. 

[0019] Accordingly, the UBM layer of the present invention can be 
adapted for a chip and to prevent electromigration occur- 
ring on the UBM layer. The improved UBM structure can be 
achieved by forming one or more liner layers in the UBM 
layer or increasing the thickness of any metal layers of the 
UBM layer, at the region of the UBM layer which is close to 
the transmission line. By increasing the thickness of the 
UBM layer at the region which is close to the transmission 
line, losses of the UBM layer due to electromigration oc- 
curring on the UBM layer can be compensated. The life 
time of the chip is, therefore, enhanced. 

[0020] Although the present invention has been described in 
terms of exemplary embodiments, it is not limited 
thereto. Rather, the appended claims should be con- 
structed broadly to include other variants and embodi- 
ments of the invention which may be made by those 
skilled in the field of this art without departing from the 
scope and range of equivalents of the invention. 



